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Hallowe'en in San Diego GaA~ 
17th GaAs IC, Oct-Nov 1995 
"~pOS 
Once again there were spectres at the feast that was the 17th IEEE GoAs IC Symposium. 
Questions were raised over real or imagined competition from SiGe. More importantly, as 
the very first speaker questioned: "Is there a place for GaAs?" in the wireless comms market: 
at the outset the latest Great White Hope for GaAs ICs was being challenged. 
Things looked set for an interesting meeting. 
T 
his year the GaAs IC Sympo- 
sium was basically "more of 
the same", an almost identical 
format to recent years packed with 
sessions, discussion, product forums, 
workshops and an exhibit. This de- 
spite chairman George Bechtel's in- 
itial promise to have been charitable 
and leaving more time to "relax"! 
From the Short Course at 8 am on 
Sunday, October 29th, through to 
closing remarks at 5pm on Wednes- 
day, November 1st, there was more 
than enough to satisfy. 
Numbers up 
This year numbers were up over 
Philadelphia - over 500 with over 
140 papers submitted (46% from 
outside the US) with a heavy empha- 
sis on RF/Microwave (nearly half). 62 
papers were accepted and 11 invited 
papers from Europe, Japan and N. 
America. George introduced this 
year's Technical Program chair, Elissa 
Sobolewski (ARPA) who will be 
chairperson for the 18th GaAs IC 
Symposium in Orlando, next Novem- 
ber. In 1997 it will be held in 
Anaheim, and in Atlanta in 1998. 
In terms of geographic spread, 
around 40 papers were from the 
USA; 19 from Japan; 9 from Europe; 
a pair of each from Canada and 
Korea. Sadly no original work from 
the UK (only an Invited Paper) but 
Denmark and Switzerland managed 
two apiece! Seems the only "Brit" 
papers these days come from ex-pats 
working in the States! There were, 
however, a few university and com- 
pany UK papers at the Microwaves & 
RF meeting in Wembley earlier in 
The venue." the marina and hotel on one of the few days of sunshine. 
October and a few got over to MTT. 
Not so for GaAs IC (or IEDM) - 
perhaps TFR should 'sponsor' a Brit 
paper (from a University!) for Orlan- 
do? 
A similar dominance ot: US partici- 
pation was shown by the delegate 
geographic spread: over 70%, but 
with a sprinkling from a wider range 
of countries - Australia, Taiwan, 
Turkey, Israel, China, Finland, etc. 
All this a clear demonstration of the 
broad spread of interest in GaAs IC 
processes devices and applications. 
Even if they did not present papers 
(or could not) most of the major 
players in GaAs ICs were present. 
Whilst last year it was Anadigics who 
seemed to be omni present, this year 
every other badge seemed to have M/ 
A-Cam on it! This company is, as 
they say, on a roll and obviously 
having been running its switches 
through the old Cray Computer fab 
in Colorado Springs, the company 
was actively seeking new recruits. It 
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was nice to see some familiar faces 
with new company name badges - 
Bryant Welch and Tom Kerr are now 
both at M/A-Com. Readers will recall 
in my 1994 report that Tom was 
leaving Picogiga. Other movements 
include Don Capo from QED to 
Freiberger and he is succeded by 
James McKeown. 
Technical Chair, Lisa Sobolewski, left, who will be chairperson in Orlando 1996, with George Bechtel, 
Chairman of the 17th GaAs IC Symposium, San Diego. 
Social success 
This year, as before, a number of 
companies held receptions to enter- 
tain guests - some invited, some 
looking for somewhere to relax? The 
III-l/s Review cruise around the bay 
kicked things off on the Sunday 
evening whilst Sumitomo Electric 
and M/A-Com held court on the 
Monday evening. For me the former's 
with the blues-playing duo was one of 
the highlights of GaAs IC 95. 
For many I'm sure the most mem- 
orable recreational highlight of the 
meeting will have been the Tuesday 
evening "Hallowe'en Theme Party" at 
Sea World. The sight of Shamu the 
killer whale cavorting in his tank was 
stupendous. The drinks were free but 
you but you had to buy your own fish 
The Navy presence in San Diego: an extra treat - Public tours of  the latest USN destroyer equipped 
with phased array radar/ 
some delegates. Mercifully, the meet- 
ing forgoes the formal "after-dinner 
speakers" etc. This was altogether a
splendid occasion and much enjoyed 
by everyone so a big thanks to all the 
organisers? 
Pa0e041  IVosNo6 
- to feed the very excitable but 
friendly dolphins. Midway into the 
evening we paused for a buffet 
banquet within a "big top" hall 
replete with Hallowe'en decor to 
complement the bizarre costumery of 
GaAs IC Tech 
Another highlight of this meeting is 
the Technical Exhibit or "GaAs IC 
Tech". Probably the largest and best 
organized in the III-Vs calendar, it 
drew around 30 exhibitors. This year 
the exhibit hall was a short walk away 
from the main sessions but well sign- 
posted behind the registration area. 
This plus the holding of Monday's 
opening evening buffet reception in 
the exhibit hall ensured that everyone 
made at least one trip. Lunch was also 
held on the all-day Tuesday exhibit. 
Apart from when there was a parti- 
cularly popular paper on, traffic in 
and out of the exhibit was fairly brisk. 
Exhibitors were predominant ly 
from the USA and ranged from 
substrates through epiwafers to pro- 
cess & test equipment and foundries. 
A number of European companies 
were absent from the exhibit but 
present as delegates. It was noted that 
whilst the exhibit meets the needs of 
companies whose products are in 
some way or another connected to 
semi-insulating wafers or the proces- 
sing and testing thereof, it is not cost- 
effective for optoelectronics oriented 
companies. 
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As I said in my previous report, I 
feel that the exhibit is in some respect 
pulling in a direction somewhat dif- 
ferent to that of the conference. I 
made the distinction between the 
"doers" - who might attend the 
exhibit and the "users" who would 
not, being more interested in systems 
than substrates. There is, however, 
somewhat more to it than that. In the 
opening Invited Paper, Keith Baugh- 
an of Nokia Mobile Phones, had 
some unpalatable reminders for the 
audience. "In the wireless communi- 
cations market here is no demand for 
GaAs technology itself... The vast 
majority of customers (of mobile 
phone manufacturers) are interested 
in the cost, performance and services 
of their phone and not which parti- 
cular technology delivers them". The 
exhibit is aimed at the process guys 
who buy and use wafers and epi 
systems not at the device guys who 
give the papers on their hot shot new 
chips! The same principle of indiffer- 
ence cited above applies but perhaps 
to a lesser extent. 
We are very much aware of this 
because many of the exhibitors are 
our customers, i.e. advertisers. TFR 
took a booth this time and was until 
recently the only magazine to do so. 
Interest in the latest issue and asso- 
ciated products was high and we were 
able to readily "take the temperature" 
from passers by. 
The fundamental difference active 
here is that most meetings run an 
exhibit as an integral part of the 
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conference. Booth fees are lower 
commensurate with a less professional 
service - the past few years have seen 
exhibits on staircases or miles from 
the delegates! GaAs IC Tech has 
always been professionally run - by 
VIP Meetings & Conventions, and 
this year was no exception. 
In many respects it is down to the 
Conference Organising Committee to 
provide the requisite type of delegate 
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favoured by the exhibitor. But maybe 
that is the tail wagging the dog, so to 
speak. The prospect of drawing in just 
such a band of interested punters, 
however, comes from the recent an- 
nouncement hat MANTECH has 
gone "international". In 1996 MAN- 
TECH will not be restricted to US 
nationals only and the organisers are 
hoping for a flood of foreign interest 
when it too convenes in San Diego, 
next May (see Diary section). So we 
will have to hope that the heads get 
together beforehand so 1997 could see 
GaAs lC -MANTECH as a week-long 
event in Anaheim. A sticking-point, 
apparently, is that one is in the Spring 
and the other in the Fall. I f  anything 
it would be better for both to be in the 
Fall as Spring is already fairly 
crowded. MANTECH would also 
avoid the clash with the gigantic 
MTT show and conference. I do hope 
that something can be worked out 
because it is better for us all to 
support one bigger meeting. The joint 
meeting would comfortably and con- 
sistently attract over 500 delegates 
and the exhibition get back to 50 
companies. If  East and West put the 
Cold War behind it then it shouldn't 
be impossible for GaAslC and MAN- 
TECH to re-unite! 
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Invited Papers 
With nearly a dozen invited speakers 
we can only do justice to a few herein. 
As mentioned before Keith Baughan 
blew away the last shreds of sleep as 
effectively as the breakfast coffee. His 
message to the packed house was not 
to assume that wireless insertions will 
come by default. All technologies will 
be considered and the best, most 
competitive solution chosen. It's a 
bit like submitting a bid in a compe- 
titive tender - the best bid gets the 
contract. Such a conditional state- 
ment is often neglected in market 
reports. They should include a condi- 
tional statement along the lines of - 
"all these wireless opportunities could 
be GaAs, they could (all other things 
being equal) be silicon or SiGe/' 
He also drew attention to MCMs. 
MMICs may not be the most cost- 
effective answer. SiGe has less to offer 
in terms of noise figure, output power 
and power added efficiency. 
At present GaAs MMICs are slowly 
replacing discrete-based boards espe- 
cially in the power amplifier section. 
GaAs processes have fewer mask 
steps than silicon (12 vs 17 perhaps) 
with lower voltage and current - of 
crucial importance in talk-time etc. 
The second speaker was Matsataka 
Mitama, Manager of Engineering at 
NEC Corp. Mobile Communications 
Div., who described trends in Japan 
and device requirements. Growth in 
Japan has been "explosive" and is 
presently limited by a phone number 
shortage! Once again GaAs MMICs 
look promising for PAs and perhaps 
front-ends provided "cost-perfor- 
mance is acceptable". Improvements 
in voltage coupled with a switch to 
lower cost batteries will have major 
effects. For example, for 2-cell NiMH 
to 1-cell Li-ion cell cost ratio is about 
1:2. In the Short Course (see Sidebar 
1) the message was "which battery 
should I design my IC for?" Amidst 
the glamour of high tech we can 
sometimes overlook the prosaic. 
The next presentation was equally 
intriguing but for a very different 
reason. This was truly a "sword into 
ploughshare" kind of lesson for the 
GaAs MMIC community. It also 
points up the success of the committee 
in securing quality topics for our 
attention and information. Kenneth 
L. Carr of Microwave Medical Sys- 
tems Inc. (Acton, MA) gave an 
excellent alk on "Use of GaAs in 
Windings 
Short Course highlight: Cross-sectional view of monolithic inductor 
(dimensions approximate) ( UCLA ). 
Medical Applications" - in particu- 
lar, patient monitoring using MMIC- 
based radiometers. Ironically, until 
recently use of microwave radiometry 
was considered to be cost prohibitive. 
The advent of suitable MMICs with 
significantly reduced size, weight and 
cost have allowed affordable high 
performance radiometers to be con- 
sidered for, in this case, the pediatric 
market. Once again it is all down to 
cost competitive dispersion of the 
performance advantages of GaAs 
ICs . . I  think that everyone was 
touched by the hope that GaAs ICs 
can secure a less painful future for, in 
particular, very sick children. 
SiGe 
Last year Bruce Meyerson's talk on 
IBM's success with SiGe had every- 
one's attention. It came at a time 
when the Analog Devices DACs were 
demonstrating the commercial poten- 
tial of the technology. However, since 
then the SiGe has seemingly gone o f f  
the boil and a proper perspective 
restored somewhat. It was cogent, 
however, for the committee to have 
invited Ulf K6nig (Daimler-Benz AG 
Research Centre) to overview the 
current state of play and contrast it 
to that of Ill-Vs. 
By way of keeping things in per- 
spective, it has been only 7 years of 
R&D for SiGe contrasting with more 
than double that for III-V ICs. The 
advantages in terms of processing 6 or 
even 8-in SiGe wafers etc. mean cost 
is between 1.2 and 3 times conven- 
tional Si or 0.4 to 0.7 that of Ill-Vs. 
This is a risky generality because 
direct comparisons are unavailable. 
Moreover, I doubt that the process 
simplicity is genuine because I'd 
doubt many fab engineers would 
permit even SiGe wafers in their line. 
In such fabs everything is nailed down 
so tight in order to maximise yield 
that nothing "alien" would be per- 
mitted for fear of contamination etc. 
A dedicated line is not out of the 
question but I believe that this is some 
way off. 
Dr K6nig is obviously enthusiastic 
but cautious about SiGe - his 
excellent abulation of results shows 
that in many respects SiGe can 
certainly deliver the performance. As 
with any technology a learning curve 
is required and it will be a few more 
years before commercial circuits be- 
come a serious contenders. This per- 
iod should, however, be shorter than 
for GaAs ICs because its proponents 
are, I think, already steeped in the 
lore of mainstream silicon whereas it 
seems many GaAs IC companies are 
still learning the hard way. To stick 
my neck out, might we one day see a 
SiGe PowerPC or similar post-Pen- 
tium microprocessor ? 
Motorola CGaAs 
Talking of which, the final Invited 
Paper of the Monday morning session 
strongly implied that an ARM-type 
RISC micro could be possible utilis- 
ing the complementary  GaAs  
,, TM,,  CGaAs high performance BiC- 
MOS alternative process from CST 
Phoenix Corporate Research Labs & 
Gov't Space & Technology Group of 
Motorola. I suppose that it was 
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inevitable that someone would go 
head to head with the most popular 
device technology of all time - 
CMOS. But the talk by Bruce Bern- 
hardt (with no less than 13 co- 
authors!) suggested CGaAs can go 
one (or more) steps better. Having 
already achieved 0.01 IxmW/MHz/ 
gate at 0.9V, and by sacrificing some 
of this power dissipation, 1GHz plus 
speed signal processors have been 
made, as well as full-complementary 
digital ICs at 500 MHz, RF MMIC 
and power ICs at 900 MHz using the 
same process flow. The performance 
of 1 lam CGaAs was shown to be 
superior to 0.5 ~tm CMOS or thin 
film S0I equivalents. It also offers the 
speed/power advantages of BiCMOS 
with lower process complexity: 13 
masks vs. >20. If this were not 
impressive nough it is offered in a 
way so as to provide flexibility in 
architectural design! 
Maybe this is the candidate for the 
next-generation 1 GHz microproces- 
sor? It would seem to have the 
potential in most respects and would 
confer some intriguing new variants 
for microcontroller and DSP cores. 
Sadly this was the only mention of 
microprocessors at GaAs IC; there 
were no papers this year revealing 
such an obvious product. 
Some of the prospective further 
avenues of development were also 
shown. For instance, use of bandgap 
engineered A1GaAs/InGaAs or better 
leakage reduction from GaInP/In- 
GaAs. Thus MISFETs are being 
examined with various wide bandgap 
insulators (e.g. AlN) under evalua- 
tion. Motorola is currently in a 
program with Sandia National Labs 
on this topic. It is also investigating 
LT GaAs with MIT Lincoln Labs. 
Finally, it was also revealed that work 
is afoot to directly map CMOS into 
GaAs as part of a project with the 
University of Michigan (birthplace of 
the Aurora GaAs microprocessor). 
We do not have space to cover the 
other Invited Papers in depth but we 
are. In our second report in issue 1 of 
the new year we will be taking a closer 
look at these and other papers from 
the regular sessions. 
In closing this report, we re-iterate 
that the IEEE GaAs IC Symposium 
convenes in Orlando, Florida - the 
Peabody Hotel, on November 3rd-6th 
1996. 
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